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DEVICE MANUFACTURED BY THE METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an organic light emission device of inexpensive and highly functional full 
color organic EL display body or the like and its manufacturing method, by homogeneously patterning low 
molecular (monomer) organic luminous layer for each pigment with a high accuracy by means of a wet patterning 
method. 

SOLUTION: In a manufacturing method of an organic light emission device in which a layer which consists of at 
least an organic material between a pair of electrodes is arranged and in which a voltage is applied between the 
electrodes and light emission is obtained, the organic material layer is formed by the wet patterning method in 
which an ink containing the organic material in an hydrophobic organic solvent that has not more than 5 wt.% of 
solubility in water at the room temperature. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of an organic luminescence device that moisture solubility is 

characterized by forming said organic material layer by the wet patterning method using the ink which 

contains an organic material in the hydrophobic system organic solvent not more than 5wt% in ordinary 

temperature in the manufacture approach of an organic luminescence device of allotting the layer 

constituted at least from an organic material by inter-electrode [ of a pair ], impressing an electrical 

potential difference to inter-electrode [ said ], and obtaining luminescence. 

[Claim 2] The manufacture approach of the organic luminescence device according to claim 1 

characterized by said wet patterning method being the offset-printing approach of transferring the ink 

concerned to a substrate after making a blanket receive said ink from an intaglio. 

[Claim 3] The manufacture approach of the organic luminescence device according to claim 2 

characterized by the viscosity of said ink being 5000 or less CPs. 

[Claim 4] The manufacture approach of an organic luminescence device according to claim 2 or 3 that 
surface energy of said ink is characterized by being in the range of 20 - 60 dyne/cm. 
[Claim 5] The manufacture approach of the organic luminescence device according to claim 1 
characterized by said wet patterning method being the ink jet printing approach to which the minute 
drop of said ink is flown and is fixed. 

[Claim 6] Said ink is the manufacture approach of the organic luminescence device according to claim 5 
characterized by viscosity being 100 or less CPs. 

[Claim 7] Said ink is the manufacture approach of an organic luminescence device according to claim 5 
or 6 that surface energy is characterized by being in the range of 20 - 60 dyne/cm. 
[Claim 8] The manufacture approach of the organic luminescence device according to claim 1 to 7 
characterized by forming the luminous layer which has red, green, and the luminescent color 
corresponding to each blue pixel by said wet patterning method. 

[Claim 9] Red, green, the manufacture approach of the organic luminescence device according to claim 8 

characterized by having the process which forms the septum which separates each blue pixel. 

[Claim 10] The manufacture approach of the organic luminescence device according to claim 1 to 9 

characterized by the molecular weight of said organic material being 5000 or less. 

[Claim 11] The manufacture approach of the organic luminescence device according to claim 1 to 10 

characterized by said organic material layer formed by said wet patterning method being an amorphous 

layer. 

[Claim 12] The manufacture approach of an organic luminescence device according to claim 1 to 1 1 that 
the difference of the melting point mp of said organic material and a glass transition point Tg is 
characterized by 50 degrees C or more of a certain things. 

[Claim 13] The manufacture approach of the organic luminescence device according to claim 1 to 12 
characterized by said organic material functioning as at least one sort chosen from luminescent material, 
a hole-injection ingredient, an electron injection ingredient, an electron hole transportation ingredient, 
and an electronic transportation ingredient. 

[Claim 14] The manufacture approach of an organic luminescence device according to claim 1 to 13 that 
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said organic material is characterized by coming to dope luminescent material into a hole-injection 
ingredient or an electron hole transportation ingredient. 

[Claim 15] The manufacture approach of an organic luminescence device according to claim 1 to 13 that 
said organic material is characterized by coming to dope luminescent material into an electron injection 
ingredient or an electronic transportation ingredient. 

[Claim 16] The manufacture approach of an organic luminescence device according to claim 1 to 13 that 
said organic material is characterized by coming to dope luminescent material into the ingredient which 
can convey both an electron hole and an electron. 

[Claim 17] The manufacture approach of the organic luminescence device according to claim 1 to 16 
characterized by allotting two or more said organic material layers to inter-electrode [ of said pair ]. 
[Claim 18] The manufacture approach of the organic luminescence device according to claim 1 to 17 
characterized by having the process which forms two or more layers containing said organic material 
layer on this electrode, and the process which forms the electrode of said another side on these two or 
more layers after forming one [ said ] electrode on a substrate. 

[Claim 19] The manufacture approach of the organic luminescence device according to claim 18 
characterized by forming passive matrix wiring structure using said process. 

[Claim 20] The manufacture approach of the organic luminescence device according to claim 1 to 17 
characterized by having the process which forms on a substrate one [ said ] electrode connected to two . 
or more thin film transistors and these transistors, the process which forms two or more layers 
containing said organic material layer on this electrode, and the process which forms the electrode of 
said another side on these two or more layers. 

[Claim 21] The manufacture approach of the organic luminescence device according to claim 20 
characterized by forming active-matrix wiring structure using said process. 

[Claim 22] The manufacture approach of the organic luminescence device according to claim 1 to 21 
characterized by making thickness of said organic material layer into the range of 0.005-0.3 micrometers. 
[Claim 23] Said hydrophobic system organic solvent is the manufacture approach of the organic 
luminescence device according to claim 1 to 22 characterized by being chosen from chloroform, toluene, 
a carbon tetrachloride, a dichloroethane, tetrachloroethane, a xylene, a cymene, a cyclohexanone, octyl 
benzene, dodecylbenzene, a decalin, a quinoline, a chlorobenzene, a dichlorobenzene, trichlorobenzene, 
Timor, a nitro benzaldehyde, a nitrobenzene, a carbon disulfide, 2 heptanone, benzene, terpineol, butyl 
carbitol acetate, and Cellosolve. 

[Claim 24] The organic luminescence device characterized by being manufactured by the approach 
according to claim 1 to 23. 
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[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the organic luminescence device manufactured by the 
method of manufacturing an organic luminescence device using the wet patterning method, and this 
approach. 
[0002] 

[Description of the Prior Art] An organic light emitting device (organic EL device) is a component made 
to emit light using emission (fluorescence and phosphorescence) of the light at the time of having the 
configuration whose thin film containing a fluorescence organic compound was pinched in cathode and 
an anode plate, making an exciton (exciton) generate by making an electron and an electron hole (hole) 
pour in and recombine with said thin film, and this exciton deactivating. 
[0003] The description of this organic EL device is that about two 100 - 100000 cd/m field 
luminescence of high brightness is possible by the low battery not more than 10V, and luminescence 
from blue to red is possible by choosing the class of fluorescent material. 

[0004] The organic EL device attracts attention as what realizes a cheap large area full color display 
device (an Institute of Electronics, Information and Communication Engineers technical report, the 89th 
volume, NO. 106, 49 pages, 1989). According to the report, the organic coloring matter which emits 
strong fluorescence was used for the luminous layer, and blue, green, and bright red luminescence have 
been obtained, this having emitted strong fluorescence by the shape of a thin film, and having used 
organic coloring matter with few pinhole defects — it is — high — it is thought that the brightness full 
color display was realizable. 

[0005] furthermore, the thin film layer to which the component of an organic luminous layer becomes 
JP,5-78655,A from the mixture of an organic charge ingredient and an organic luminescent material — 
preparing — concentration quenching — preventing — the selection width of face of luminescent 
material — extending — high — the purport used as a brightness full color component is proposed. 
[0006] Moreover, in a macromolecule (polymer) organic electroluminescence ingredient, although the 
indication of the actual manufacture approach or the according [ in / approach / of a full color display 
panel / the configuration and the manufacture approach / especially / JP.3-269995.A ] to printing 
manufacture approach is carried out, there is no detailed indication. Furthermore, in JP,10-12377,A, the 
indication of the manufacture approach by the ink jet is carried out. 

[0007] The approach of carrying out patterning using a shadow mask in vacuum deposition is common as 
the manufacture approach of a full color display panel is indicated by official reports, such as U.S. Pat. 
No. 5294869, JP,5-258859,A, JP,5-258860,A, and JP.5-2751 72,A, in the low-molecular (monomer) 
organic electroluminescence ingredient on the other hand. It is difficult for there to be a limitation in the 
location precision of a mask, aperture width, etc. by this approach, and to create a high definition full 
color display panel. 

[0008] Furthermore, although the patterning approach using a donor sheet which is indicated by JP,9- 
167684,A as an approach of solving these is proposed, it is necessary to carry out vacuum deposition of 
the luminous layer, and it serves as a very complicated manufacture process also by this approach. 
[0009] 

[Problem(s) to be Solved by the Invention] Luminescence of blue, green, and red can be obtained by the 
organic thin film EL element using the above-mentioned monomer organic coloring matter. However, in 
order to realize a full color display object as known well, it is necessary to arrange the organic luminous 
layer which emits light in the three primary colors for every pixel. 

[0010] Conventionally, the technique which carries out patterning of the organic luminous layer was 
made very difficult. A cause is the point that the surface of metal of reflector material is unstable in the 
first place, and the patterning precision of vacuum evaporationo does not appear in it. It is the point that 
the polymer or precursor which form a hole-injection layer and an organic luminous layer do not have 
resistance in the second to patterning processes, such as photolithography. The hydrophilic system 
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solvent dissolves, ingredient degradation by part for solvent water occurs in these solvents, and the 
organic luminous layer used for the third in patterning depending on the conventional printing or the 
method of an ink jet has weak luminescence brightness, and is the point that a luminescence life is short. 
[0011] The purpose is in offering an organic luminescence device and its manufacture approaches, such 
as a cheap high efficiency full color organic electroluminescence display object, by this invention solving 
a technical problem which was mentioned above by carrying out patterning of the low-molecular 
(monomer) organic luminous layer to homogeneity with high definition for every coloring matter by the 
wet patterning approach. 
[0012] 

[Means for Solving the Problem] That is, the manufacture approach of the organic luminescence device 
of this invention is characterized by moisture solubility forming said organic material layer in ordinary 
temperature by the wet patterning method using the ink which contains an organic material in the 
hydrophobic system organic solvent not more than 5wt% in the manufacture approach of an organic 
luminescence device of allotting the layer constituted at least from an organic material by inter- 
electrode [ of a pair ], impressing an electrical potential difference to inter-electrode [ said ], and 
obtaining luminescence. 

[0013] In the manufacture approach of the organic luminescence device of this invention, it is desirable 
that said wet patterning method is the offset-printing approach of transferring the ink concerned to a 
substrate after making a blanket receive said ink from an intaglio, and it is more desirable in this case 
that the surface energy of that the viscosity of said ink is 5000 or less CPs and said ink is in the range 
of 20 - 60 dyne/cm. 

[0014] Moreover, it is desirable that said wet patterning method is the ink jet printing approach to which 
the minute drop of said ink is flown and is fixed, and, as for that the viscosity of said ink is 100 or less 
CPs, and said ink, it is more desirable in this case that surface energy is in the range of 20 - 60 
dyne/cm. 

[0015] Moreover, it is desirable to form the luminous layer which has red, green, and the luminescent 
color corresponding to each blue pixel by said wet patterning method, and it is more desirable in this 
case to have the process which forms red, green, and the septum that separates each blue pixel. 
[0016] Moreover, it is desirable that the molecular weight of said organic material is 5000 or less. 
[0017] Moreover, it is desirable that said organic material layer formed by said wet patterning method is 
an amorphous layer. Moreover, a certain thing has the desirable difference of the melting point mp of 
said organic material, and a glass transition point Tg 50 degrees C or more. 

[0018] Moreover, it is desirable that said organic material functions as at least one sort chosen from 
luminescent material, a hole-injection ingredient, an electron injection ingredient, an electron hole 
transportation ingredient, and an electronic transportation ingredient. 

[0019] Moreover, it is desirable to come to dope luminescent material into the ingredient which can 
convey both that said organic material comes to dope luminescent material into to come to dope 
luminescent material into a hole-injection ingredient or an electron hole transportation ingredient, an 
electron injection ingredient, or an electronic transportation ingredient or an electron hole, and an 
electron. 

[0020] Moreover, it is desirable to allot two or more said organic material layers to inter-electrode [ of 
said pair ]. 

[0021] Moreover, after forming one [ said ] electrode on a substrate, it is desirable to have the process 
which forms two or more layers containing said organic material layer on this electrode, and the process 
which forms the electrode of said another side on these two or more layers, and it is more desirable in 
this case to form passive matrix wiring structure using said process. 

[0022] Moreover, it is desirable to have the process which forms on a substrate one [ said ] electrode 
connected to two or more thin film transistors and these transistors, the process which forms two or 
more layers containing said organic material layer on this electrode, and the process which forms the 
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electrode of said another side on these two or more layers, and it is more desirable in this case to form 
active-matrix wiring structure using said process. 

[0023] Moreover, it is desirable to make thickness of said organic material layer into the range of 0.005- 
0.3 micrometers. 

[0024] Moreover, as for said hydrophobic system organic solvent, it is desirable to be chosen from 
chloroform, toluene, a carbon tetrachloride, a dichloroethane, tetrachloroethane, a xylene, a cymene, a 
cyclohexanone, octyl benzene, dodecylbenzene, a decalin, a quinoline, a chlorobenzene, a 
dichlorobenzene, trichlorobenzene, Timor, a nitro benzaldehyde, a nitrobenzene, a carbon disulfide, 2- 
heptanone, benzene, terpineol, butyl carbitol acetate, and Cellosolve. 

[0025] Furthermore, the organic luminescence device of this invention is characterized by being 

manufactured by the above-mentioned approach. 

[0026] 

[Embodiment of the Invention] Hereafter, the suitable operation gestalt of this invention is explained 
with reference to a drawing. 

[0027] Drawing 3 is the partial plan showing an example of the active-matrix mold organic 
electroluminescence full color display object acquired by this invention. 

[0028] On the signal line 301 formed on the substrate, the gate line 302, the pixel electrode 303, and a 
thin film transistor 304, red and the organic green and blue luminous layer 305,306,307 are allotted, it is 
constituted, and a active-matrix mold organic electroluminescence full color display object as shown in 
drawing 3 is It is here, and the gate line 302 is connected to the gate of a thin film transistor 304, 

and the pixel electrode 303 is connected to the source of a thin film transistor 304 for the signal line 
301 at the drain of a thin film transistor 304, respectively. The organic luminous layers 305, 306, and 307 
are formed by carrying out patterning of what dissolved the luminescent organic material in the 
hydrophobic system organic solvent by the wet patterning approach, i.e., print processes. 
[0029] A low-molecular (monomer) organic material is desirable, among these as an organic material, 
since purity is raised but and stabilization of a property is obtained, a with a molecular weight of 5000 or 
less thing is desirable, and at least one sort chosen from luminescent material, a hole-injection 
ingredient, an electron injection ingredient, an electron hole transportation ingredient, and an electronic 
transportation ingredient can be used. And luminescent material can also be doped and constituted into 
a hole-injection ingredient or an electron hole transportation ingredient, and the width of face of 
selection of each color can be expanded by doping luminescent material into an electron injection 
ingredient or an electronic transportation ingredient. Furthermore, two or more organic material layers 
can be allotted to inter-electrode [ of a pair ], and a luminescence device can also be constituted. 
[0030] Although it is possible to constitute an organic material layer as an amorphous layer in order to 
make an organic material layer, especially an organic luminous layer into what has good luminous 
efficiency, for that, it is desirable to adopt the ingredient whose difference of the melting point mp and a 
glass transition point Tg is 50 degrees C or more. 

[0031] The organic luminescent material of each color is not objects restricted to this although it is 
employable from these independent oligo object or a compound oligo object, such as a thoria reel amine 
derivative, a stilbene derivative, the poly arylene, an aromatic series condensed multi-ring compound, an 
aromatic series heterocyclic compound, an aromatic series complex condensed-ring compound, and a 
metal complex compound. 

[0032] Moreover, as a hole injection and a transportation ingredient, although the phthalocyanine 
compound of fusibility, a thoria reel amine compound, a conductive polymer, a perylene system 
compound, Eu complex, etc. can be used, it is not restricted to this. 

[0033] Moreover, although Alq3 and the azomethine zinc complex which the trimer of 8-hydroxyquinoline 
configurated, a distyrylbiphenyl derivative system, etc. can be used for aluminum as electron injection 
and a. transportation ingredient, it is not restricted to this. . 

[0034] It faces forming an organic material layer by the wet patterning method, and in ordinary 
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temperature, moisture solubility makes it dissolve in the hydrophobic system organic solvent not more 
than 5wt%, and uses an organic material. Under the present circumstances, in addition to a hydrophobic 
organic solvent, a hydrophilic little solvent may be used, but it mixes so that moisture solubility may 
become less than [ 5wt% ] in ordinary temperature as a mixed solvent also in that case. 
[0035] As a hydrophobic organic solvent, although a single or mixed solvents, such as chloroform, 
toluene, a carbon tetrachloride, a dichloroethane, tetrachloroethane, a xylene, a cymene, a 
cyclohexanone, octyl benzene, dodecylbenzene, a decalin, a quinoline, a chlorobenzene, a 
dichlorobenzene, trichlorobenzene, Timor, a nitro benzaldehyde, a nitrobenzene, a carbon disulfide, 2- 
heptanone, benzene, terpineol, butyl carbitol acetate, and Cellosolve, can use it suitably, it is not 
restricted to this. 

[0036] moreover, an organic luminous layer, electron injection and a transportation layer, a hole injection, 
and a transportation layer — it is also possible to distribute and use each functional matter into suitable 
binding resin also in which layer. 

[0037] An organic luminous layer may be a layer with each such as electron hole transportation, 

and may be a layer with a compound function. Furthermore, apart from an organic luminous layer, a layer 
with functions, such as electron hole transportation, may be formed independently, in this case, when 
this layer prepared independently is also formed by the wet patterning method and makes an organic 
material layer a laminated structure, luminous efficiency is improved and a manufacture process can be 
simplified. 

[0038] About 0.005-0.3 micrometers of thickness of an organic luminous layer are the need, and it is 
good to be preferably referred to as 0.005-0.15 micrometers. Moreover, when making an organic material 
layer into a laminated structure, it is desirable that each layer is the thickness of said range. 
[0039] As the wet patterning approach adopted by this invention, although the offset-printing approach 
which highly precise high definition patterning can form stably by low cost, the ink jet printing approach 
of being suitable for patterning of hypoviscosity ink, etc. are mentioned, it is not necessarily limited to 
these, for example. 

[0040] Although the offset press is based on the proofreading printing machine of a sheet, what was 
improved so that precision might be improved by setup of printing-position precision or printing 
conditions rather than the common water-less lithography machine and intaglio-printing machine which 
are printed on paper is good. 

[0041] The formation approach of the organic material layer using the offset press is explained referring 
to drawing 4 . Drawing 4 is the mimetic diagram having shown the process of the offset-printing 
approach, drawing 4 — setting — 401 — for acceptance ink and 409, as for the printing stage migration 
direction and 41 1, the Blanc drum hand of cut and 410 are [ a printing stage and 402 / an intaglio, the 
blanket with which in ink and 405 a doctor blade and 406 consist of a Blanc drum and 407 consists 
/ 403 / an ink (organic material) discharger and 404 / of silicon, and 408 / a printed substrate and 412 ] 
transition ink. 

[0042] As shown in drawing 4 (a), the ink which melted and constituted the organic material from an ink 
discharger 403 in the hydrophobic system solvent is first dropped at an intaglio 402. Subsequently, the 
crevice of an intaglio 402 is fiNed up with ink, writing with a doctor blade 405. The blanket 407 and 
intaglio 402 which were stuck on the Blanc drum 406 are contacted by the fixed pressure, and the front 
face of a blanket 407 is made to receive the ink with which the intaglio 402 was filled up. And as shown 
in drawing 4 (b), this blanket 407 and the substrate 41 1 of the organic electroluminescence display 
object which is a printed substrate are contacted with fixed printing pressure, and ink is transferred to a 
substrate front face from a blanket front face. 

[0043] As for the ink used for offset printing, it is desirable that it is the viscosity of 5000 or less CPs. 
Although ink viscosity can be generally decided to be thickness, a pattern configuration, and a pan 
neither by the surface physical properties of a blanket, nor the surface physical properties of an intaglio, 
the restoration nature to an intaglio is spoiled as it is generally hyperviscosity, and it is easy to involve 
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in air bubbles. Especially when thickness (WET) is thin, it is desirable that it is hypoviscosity further, and 
100 or less CPs are desirable. 

[0044] Moreover, delivery of the ink of printing is decided by balance of the surface energy of an intaglio, 
a blanket, and a printing hand-ed (substrate). In order, the one where surface energy is larger may 
activate a front face using the ozone which it was [ ozone ] good and generated the substrate front face 
using ultraviolet rays or the plasma, and may enlarge surface energy. Therefore, it is necessary to 
consider as the value of the range in which the surface energy of ink also has fixed wettability in these 
front faces, and, generally it good the range of 20 - 60 dyne/cm, and to consider as the range of 28 - 50 
dyne/cm preferably. 

[0045] Next, the formation approach of the organic material layer by the ink jet printing machine is 
explained, referring to drawing 6 . Drawing 6 is the mimetic diagram of ink jet drawing equipment, drawing 
6 — setting — 601 — for regurgitation ink (organic material) and 604, as for a septum and 606, 
substrates, such as glass, and 605 are [ an ink jet head and 602 / an X-Y stage and 603 / an X-axis 
drive system and 607 ] Y-axis drive systems. 

[0046] The ink jet drawing equipment shown here is constituted on the basis of the stepper who is 
semiconductor fabrication machines and equipment, can move a substrate 604 to a precision and can 
make the ink 603 which contains an organic material in a desired location breathe out by making the X- 
axis drive system 606 and the Y-axis drive system 607 drive. Either the so-called bubble jet (trademark) 
method which is a regurgitation method using heat energy, or the piezo jet method using a piezoelectric 
device can be used for the ink jet head 601. . 

[0047] In order to perform the regurgitation and fixing stably, as for the ink used for ink jet printing, it is 
desirable that it is the viscosity of 100 or less CPs. With a regurgitation method, although a difference is 
in the viscosity range which can be used, generally by the small ink jet method of regurgitation energy, 
the regurgitation of hyperviscous ink is not made: Especially when thickness (WET) with little discharge ~* 
quantity is thin, it is desirable that it is hypoviscosity further, and 20 or less CPs are desirable. Moreover, 
since the method which acquires printing configuration precision using the surface energy difference of 
the printing section of the pixel section and the non-printed sections, such as a septum, is common, the 
surface energy difference of the printing section and the non-printed section may be enlarged. When the 
surface energy of ink is taken into consideration, generally it is good the range of 20 - 60 dyne/cm, and 
to make surface energy into the range of 28 - 50 dyne/cm preferably. 

[0048] Moreover, in ink jet print processes, it is desirable to form red, green, and the septum 605 that 
separates each blue pixel by offset printing or the FOTORISO method on a substrate 604 from a 
viewpoint of the formation of high precision highly minute. The ink for septum 605 has good resin which 
it is durable to the solvent added by an organic material or this, and carries out a polymerization by heat 
or light. For example, an epoxy resin, acrylic resin, etc. are mentioned. If black etc. is used although 
especially a color is not restricted for example, it can carry out instead of or a complement of a black 
matrix. 
[0049] 

[Example] Although a concrete example is shown and this invention is explained hereafter, this invention 
is not limited to these examples. 

[0050] (Example 1) This example is an example which produced the active-matrix mold organic 
electroluminescence full color display object as shown in drawing 3 . 

[0051] As shown in drawing 1 , after forming the signal line 109, the gate line 1 10, and the thin film 
transistor 102 on the glass substrate 101, the ITO transparence pixel electrode 103 was formed. Here, 
the source of a thin film transistor is connected to a signal line 109, the gate is connected to the gate 
line 110 and the drain is connected to the pixel electrode 103, respectively. 

[0052] Next, the triphenylamine hexamer (TPA-6: molecular weight 1461, melting point of 277 degrees C, 
Tg156 degree C) was dissolved in toluene as a hole-injection ingredient, and the solution was adjusted 
0.5%. In this way, the obtained solution was coated on the substrate 101 with the spin coat method. By 
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carrying out stoving (80 degrees C, 10 minutes), the hole-injection layer 104 with a thickness of 0.05 
micrometers was formed. 

[0053] Next, after filling up into the intaglio 402 with a depth of 15 micrometers with a doctor blade 405 
the luminescent material which colors red, green, and blue using the offset-printing equipment shown in 
drawing 4 , By pushing in the silicon blanket 407, making it receive at the rate of [ intaglio / 402 ] 
printing pressure with an amount of 50 micrometers and rate 20 mm/s, and making it transfer to a 
substrate 411 with the same rate and printing pressure The pattern was printed and the organic 
luminous layers 105, 106, and 107 with a thickness of 0.05 micrometers were formed (desiccation 
conditions: 80 degrees C, 10 minutes). 

[0054] What doped to blue luminescent material at the pentamer (DOFL-5: molecular weight 1945, 
melting point of 210 degrees C, Tg123 degree C) of 9 and 9-dioctyl fluorene, and doped the 1.0wt(s)% 
coumarin (coumarin) to green luminescent material DOFL-5, and the thing which doped the 1.0wt(s)% 4- 
(dicyanomethylene)-2-methyl-6-(4-dimethylaminostyryl)-4-H-pyran (DCM) to red luminescent material 
DOFL-5 were used. By using toluene as a solvent, it was made to dissolve by 1.0wt% concentration, and 
the back, each color luminescent material is terpineol, carried out actual size dilution, and was used as 
the 0.5wt% solution. 

[0055] Finally, the MgAg reflector (Mg:Ag=10:1) 108 with a thickness of 0.1-0.2 micrometers was formed 
with vacuum deposition (rate: 10A [// s and ], degree of vacuum:10-5 - 10-6Torr). Thereby, the active 
full color organic electroluminescence display object (overall dimension: 40mmx40mm, overall- 
dimension:0.4mmx0.4mm) was completed. When carrying out the constant current drive (1/80duty, low- 
battery:6V) of the acquired organic electroluminescence display object, luminescence stabilized over 
long duration was obtained. 

[0056] (Example 2) This example is an example which produced the active-matrix mold organic 

electroluminescence full color display object as shown in drawing 3 v - — 

[0057] As shown in drawing 2 , after forming the signal line 209, the gate line 210, and the thin film 
transistor 202 on the glass substrate 201, the AILi reflective pixel electrode (Li1wt%) 203 was formed by 
mask vacuum evaporationo (rate: 10A [// s and ], degree of vacuum:10-5 - 10-6Torr). Connection of a 
transistor and wiring is the same as that of an example 1 . 

[0058] next, the luminescent material which colors the red who used in the example 1, green, and blue 
using the offset press shown in drawing 4 — toluene — a solvent — carrying out — 1.0wt(s)% — 
terpineol after making it dissolve — it is — etc. — the double-diluted 0.5wt% solution was adjusted. In 
this way, pattern printing of the obtained solution was carried out like the example 1, and the organic 
luminous layers 205, 206, and 207 with a thickness of 0.05 micrometers were formed. 
[0059] TPA-6 [ next, ] of 0.5% solution dissolved in toluene like the example 1 as a hole-injection 
ingredient — IKUSUTORYUJON — it coated by law. By carrying out stoving, the hole-injection layer 
204 with a thickness of 0.05 micrometers was formed. 

[0060] Finally, the ITO transparent electrode 208 was formed by DC spatter. Thereby, the example 1 
and the active full color organic electroluminescence display object of the same size were completed. 
When carrying out the constant current drive of the acquired organic electroluminescence display object 
on the same conditions as an example 1, luminescence stabilized over long duration was obtained. 
[0061] (Example 3) This example is an example which produced the active-matrix mold organic 
electroluminescence full color display object as shown in drawing 3 . 

[0062] As shown in drawing 8 , after forming the signal line 809, the gate line 810, and the thin film 
transistor 802 on the glass substrate 801, the ITO transparence pixel electrode 803 was formed. 
[0063] Next, the septum pattern was printed with the offset-printing equipment shown in drawing 4 , and 
the septum 81 1 with a height of 0.1 micrometers was formed with 60-degree-C heating for 30 minutes. 
Thermosetting acrylics (hyperviscous type of OPUTOMA SS made from JSR (4000CPS)) was used for 
the septum ingredient. 

[0064] The 0.5wt% solution was prepared by using toluene as a solvent, using a tetra-phenyl butadiene 
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(TPB: molecular weight 516, melting point of 175.6 degrees C ? Tg63 degree C) as an organic luminescent 
material which constitutes an organic luminous layer. The toluene 0.5wt% solution of TPA-6 was 
adjusted as a hole-injection ingredient. It considered as a blue luminescent material by carrying out the 
laminating of two-layer using these solutions. 

[0065] Similarly, it is lumogen as an organic luminescent material to DPVBi (molecular weight 952, 
melting point of 352.8 degrees C, Tg168.8 degree C). While preparing the toluene 0.5wt% solution which 
doped red (five-mol%), the toluene 0.5wt% solution of TPA-6 was adjusted as a hole-injection ingredient. 
It considered as a red luminescent material by carrying out the laminating of two-layer using these 
solutions. 

[0066] Furthermore, while preparing the toluene 0.5wt% solution which doped the Quinacridone 
derivative (QD) to Alq3 (molecular weight 459.44, the melting point of 300 degrees C or more, and more 
than Tg300 degree C) as an organic luminescent material, the toluene 0.5wt% solution of TPA-6 was 
adjusted as a hole-injection ingredient. It considered as a green luminescent material by carrying out the 
laminating of two-layer using these solutions. 

[0067] Next, in the eel divided into the septum 81 1 using the Canon drawing equipment which carried 
the Canon BJ head shown in drawing 6 , the bilayer regurgitation laminating of the above-mentioned 
solution containing the luminescent material which colors red, green, and blue was carried out, and the 
organic luminous layers 805, 806, and 807 with a thickness of 0.05 micrometers (0.03 micrometers of 
hole-injection layers, 0.02 micrometers of coloring layers) were formed. 

[0068] moreover — as electron injection material and transportation material — the toluene 0.5wt% 
solution of Alq3 — 1KUSUTORYUJON — it coated by law. Of heat-treatment, electron injection with a 
thickness of 0.05 micrometers and the transportation layer 804 were formed. 

[0069] Finally, the MgAg reflector 808 with a thickness of 0.1-0.2 micrometers was formed with vacuum 
deposition like the example 1. Thereby, the example 1 and the active full color organic 
electroluminescence display object of the same size were completed. When carrying out the constant 
current drive of the acquired organic electroluminescence display object on the same conditions as an 
example 1, luminescence stabilized over long duration was obtained. 

[0070] (Example 4) This example is an example which produced the active-matrix mold organic 
electroluminescence full color display object as shown in drawing 3 . 

[0071] As shown in drawing 7 , after forming the signal line 709, the gate line 710, and the thin film 
transistor 702 on the glass substrate 701, the AILi reflective pixel electrode 703 was formed like the 
example 2. Next, the septum 71 1 with a height of 0.1 micrometers was formed like the example 3. 
[0072] moreover — an example 3 — the same — as electron injection material and transportation 
material — the toluene 0.5wt% solution of Alq3 — IKUSUTORYUJON — it coated by law. After the 
ingredient was filled up in the eel by the septum 71 1 with sufficient leveling, of heat-treatment, the 
solvent was flown and electron injection with a thickness of 0.05 micrometers and the transportation 
layer 704 were formed. 

[0073] In the eel divided into the septum 71 1 by the drawing equipment which shows the same blue as 
an example 3, green, and an organic red luminescent material to drawing 6 like an example 3, the bilayer 
regurgitation laminating of the luminescent material which colors red, green, and blue was carried out, 
and the organic luminous layers 705, 706, and 707 with a thickness of 0.05 micrometers (0.03 
micrometers of hole-injection layers, 0.02 micrometers of coloring layers) were formed. 
[0074] Finally, the ITO transparent electrode 708 was formed by DC spatter. Thereby, the example 1 
and the active full color organic electroluminescence display object of the same size were completed. 
When carrying out the constant current drive of the acquired organic electroluminescence display object 
on the same conditions as an example 1, luminescence stabilized over long duration was obtained. 
[0075] (Example 5) This example is an example which produced the passive matrix mold organic 
electroluminescence full color display object. 

[0076] As shown in drawing 5 , two or more wiring 502 under transparence was formed in the front face 
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of a glass substrate 501 by ITO, and the black stripe 503 was formed in these gaps. What added carbon 
black to UV hardening mold acrylic resin (hyperviscous type of OPUTOMA CR made from JSR (black) 
(4000CPS)) was used for the black stripe ingredient. 

[0077] Here, the wiring 502 under transparence and the MgAg reflector (upper wiring) 507 are 
rectangular stripes mutually, and the organic luminous layer 504,505,506 is a square dot pattern. 
[0078] Moreover, the toluene 0.5wt% solution of TPA-6 was coated with the spin coat method as a 
hole-injection ingredient. By carrying out stoving (80 degrees C, 10 minutes), the hole-injection layer 
508 with a thickness of 0.05 micrometers was formed. 

[0079] Next, the luminescent material which colors the red who used in the example 1, green, and blue 

was printed to the pattern like the example 1 using the offset-printing equipment shown in drawing 4 , 

and the organic luminous layer 504,505,506 with a thickness of 0.05 micrometers was formed. 

[0080] Finally, the MgAg reflector (upper wiring) 507 with a thickness of 0.1-0.2 micrometers was formed 

with mask vacuum deposition like the example 1 . Thereby, the example 1 and the passive full color 

organic electroluminescence display object of the same size were completed. When carrying out the 

constant current drive of the acquired organic electroluminescence display object on the same 

conditions as an example 1, luminescence stabilized over long duration was obtained. 

[0081] (Example 6) This example is an example which produced the passive matrix mold organic 

electroluminescence full color display object. 

[0082] As shown in drawing 9 , two or more wiring 902 under transparence was formed in the front face 
of a glass substrate 901 by ITO. 

[0083] Here, the wiring 902 under transparence and the MgAg reflector (upper wiring) 907 are 
rectangular stripes mutually, and the organic luminous layer 904,905,906 is a square dot pattern. 
[0084] Next, using the offset-printing equipment shown in drawing 4 , the septum pattern was printed 
and the septum (black stripe) 909 with a height of 0.1 micrometers was formed with 60-degree-G 
heating for 30 minutes. The hyperviscous type (4000CPS) of OPUTOMA CR made from JSR (black) was 
used for the septum ingredient. 

[0085] moreover — as a hole injection and a transportation ingredient — the toluene 0.5wt% solution of 
TPA-6 — IKUSUTORYUJON — it coated by law. After the ingredient was filled up in the eel by the 
septum 909 with sufficient leveling, the hole-injection layer 908 with a thickness of 0.05 micrometers 
was formed of heat-treatment. 

[0086] Next, discharge and the organic luminous layer 904,905,906 with a thickness of 0.05 micrometers 
were formed for the luminescent material which colors red, green, and blue in the eel divided into the 
septum 909 by the drawing equipment which shows the blue used in the example 1, green, and an 
organic red luminescent material to drawing 6 like an example 3. 

[0087] Finally, the MgAg reflector 907 with a thickness of 0.1-0.2 micrometers was formed with mask 
vacuum deposition like the example 1. Thereby, the example 1 and the passive full color organic 
electroluminescence display object of the same size were completed. When carrying out the constant 
current drive of the acquired organic electroluminescence display object on the same conditions as an 
example 1, luminescence stabilized over long duration was obtained. 

[0088] (Example 7) This example is an example which produced the passive matrix mold organic 
electroluminescence full color display object. 

[0089] As shown in drawing 9 , two or more wiring 902 under transparence was formed in the front face 
of a glass substrate 901 by ITO. 

[0090] Next, the septum (black stripe) 909 with a height of 0.1 micrometers was formed like the example 
6. 

[0091] moreover — as a hole injection and a transportation ingredient — the toluene 0.5wt% solution of 
TPA-6 ~ IKUSUTORYUJON — it coated by law. With sufficient leveling, after the ingredient was filled 
up in the eel by the septum 909, it heated, and the hole-injection layer 908 with a thickness of 0.05 
micrometers was formed. 
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[0092] Next, the bilayer regurgitation laminating of the same blue as an example 3, green, and the 
organic red luminescent material was carried out like the example 3, and the organic luminous layers 904, 
905, and 906 with a thickness of 0.05 micrometers (0.03 micrometers of hole-injection layers, 0.02 
micrometers of coloring layers) were formed in the eel divided into the septum 909. 
[0093] Finally, the MgAg reflector 907 with a thickness of 0.1-0.2 micrometers was formed with mask 
vacuum deposition like the example 1. Thereby, the example 1 and the passive full color organic 
electroluminescence display object of the same size were completed. When carrying out the constant 
current drive of the acquired organic electroluminescence display object on the same conditions as an 
example 1, luminescence stabilized over long duration was obtained. 

[0094] (Example 1 of a comparison) This example is an example which produced the active-matrix mold 
organic electroluminescence full color display object as shown in drawing 3 like the outline and the 
example 1. 

[0095] However, in this example, after preparing the solution of 1.0wt(s)% concentration by using toluene 
as a solvent as a solution containing an electron hole transportation ingredient and blue, green, and an 
organic red luminescent material, what carried out actual size addition of the isopropyl alcohol, and was 
used as the 0.5wt% solution was used. 

[0096] Although the constant current drive of the example 1 and the organic electroluminescence 
display object of the same size which were acquired was carried out on the same conditions as an 
example 1, light was hardly emitted. 

[0097] (Example 2 of a comparison) This example is an example which produced the active-matrix mold 
organic electroluminescence full color display object as shown in drawing 3 like the example 1 of a 
comparison. 

[0098] However, after preparing a 0.75wt(s)% solution by using toluene as a solvent as a solution 
containing an electron hole transportation ingredient and blue, green, and an organic red luminescent- - - 
material, what carried out 1 / 2 equivalent addition of the isopropyl alcohol, and was used as the 0.5wt% 
solution was used. 

[0099] Although the constant current drive of the example 1 and the organic electroluminescence 
display object of the same size which were acquired was carried out on the same conditions as an 
example 1, initial brightness was about 1/2, and degradation (half line) of luminescence brightness was 
as early as 1/10 of examples 1. 
[0100] 

[Effect of the Invention] Like explanation, according to this invention, when configuration reproducibility 
forms conventionally the monomer organic electroluminescence ingredient presupposed that patterning 
which has the homogeneity of thickness again cannot be performed with a wet patterning method well, 
the organic electroluminescence display object of a full color display is above realizable. Thereby, 
manufacture of the full color display object of the big screen of a high quality highly efficient high life 
was attained [ that it is cheap and ]. 

[0101] Moreover, when an organic material layer, especially an organic luminous layer are amorphous [- 
like ], luminous efficiency improves. 

[0102] Moreover, when there are 50 degrees C or more of differences of the melting point of an organic 
material and a glass transition point, amorphous formation effectiveness is good. 
[0103] Moreover, when each organic material shows functionality, luminous efficiency improves. 
[0104] Moreover, the width of face of selection of each color spreads by doping luminescent material 
into an electron hole transportation ingredient, or doping luminescent material into an electronic 
transportation ingredient. 

[0105] Moreover, by forming an organic material layer in piles, luminous efficiency improves and a 
manufacture process can be simplified. 

[0106] Moreover, highly precise high definition patterning can form stably by offset printing using an 
intaglio and a blanket. 
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[0107] Moreover, breadth and high performance-ization can do the use range of hypoviscosity ink by ink 
jet printing. Under the present circumstances, high precision highly minute-ization of ink jet printing can 
be performed by using a septum. 

[0108] Moreover, reduction of the power consumption at the time of the large area by active-matrix 
structure is possible. Moreover, a cheap display object can be made according to passive matrix 
structure. 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the mimetic diagram showing the cross section of the active-matrix mold organic 

electroluminescence display object concerning an example 1. 

[Drawing 2] It is the mimetic diagram showing the cross section of the active-matrix mold organic 
electroluminescence display object concerning an example 2. 

[Drawing 3] It is the partial plan showing an example of the active-matrix mold organic 
electroluminescence full color display object acquired by this invention. 

[Drawing 4] It is the process sectional view of the offset-printing approach which can be adopted as this 
invention. 

[Drawing 5] It is the mimetic diagram showing the cross section of the passive matrix mold organic 
electroluminescence display object concerning an example 5. 

[Drawing 6] It is the schematic diagram of the ink jet drawing equipment which can be adopted as this 
invention. 

[Drawing 7] It is the mimetic diagram showing the cross section of the active-matrix mold organic 
electroluminescence display object concerning an example 4. 

[Drawing 8] It is the mimetic diagram showing the cross section of the active-matrix mold organic 
electroluminescence display object concerning an example 3. 

[Drawing 9] It is the mimetic diagram showing the cross section of the passive matrix mold organic 
electroluminescence display object concerning examples 6 and 7. 
[Description of Notations] 

101 Glass Substrate 

102 Thin Film Transistor 

103 Transparence Pixel Electrode 

1 04 Hole-Injection Layer 

105 Organic Luminous Layer (Red) 

106 Organic Luminous Layer (Green) 

107 Organic Luminous Layer (Blue) 
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108 Reflector 

109 Signal Line 

110 Gate Line 

201 Glass Substrate 

202 Thin Film Transistor 

203 Reflective Pixel Electrode 

204 Hole-Injection Layer 

205 Organic Luminous Layer (Red) 

206 Organic Luminous Layer (Green) 

207 Organic Luminous Layer (Blue) 

208 Transparent Electrode 

209 Signal Line 

210 Gate Line 

301 Signal Line 

302 Gate Line 

303 Pixel Electrode 

304 Thin Film Transistor 

305 Organic Luminous Layer (Red) 

306 Organic Luminous Layer (Green) 

307 Organic Luminous Layer (Blue) 

401 Printing Stage 

402 Intaglio 

403 Ink Discharger 

404 Ink **** 

405 Doctor Blade 

406 Blanc Drum 

407 Blanket 

408 Acceptance Ink 

409 Blanc Drum Hand of Cut 

410 The Printing Stage Migration Direction 

41 1 Printed Substrate 

412 Transition Ink 

501 Glass Substrate 

502 Wiring under Transparence 

503 Black Stripe 

504 Organic Luminous Layer (Red) 

505 Organic Luminous Layer (Green) 

506 Organic Luminous Layer (Blue) 

507 Reflective Pixel Electrode 

508 Hole-Injection Layer 

601 Ink Jet Head 

602 X-Y Stage 

603 Regurgitation Ink (Luminescent Material) 

604 Substrate 

605 Septum 

606 X-axis Drive System 

607 Y-axis Drive System 

701 Glass Substrate 

702 Thin Film Transistor 



703 Transparence Pixel Electrode 

704 Electron Injection and Transportation Layer 

705 Organic Luminous Layer (Red) 

706 Organic Luminous Layer (Green) 

707 Organic Luminous Layer (Blue) 

708 Reflector 

709 Signal Line 

710 Gate Line 

71 1 Septum 

801 Glass Substrate 

802 Thin Film Transistor 

803 Reflective Pixel Electrode 

804 Electron Injection and Transportation Layer 

805 Organic Luminous Layer (Red) 

806 Organic Luminous Layer (Green) 

807 Organic Luminous Layer (Blue) 

808 Transparent Electrode 

809 Signal Line 

810 Gate Line 

811 Septum 

901 Glass Substrate 

902 Wiring under Transparence 

904 Organic Luminous Layer (Red) 

905 Organic Luminous Layer (Green) 

906 Organic Luminous Layer (Blue) 

907 Reflective Pixel Electrode 

908 Hole-Injection Layer 

909 Black Stripe 



[Translation done.] 



